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Abstract
Background In France the most recent data on drug use
by the elderly living at home were published in 2000. Since
then the available drugs and their use have changed.
Objective We compared data collected in 2011 with the
2000 data to evaluate how drug use has changed in France.
Methods The study analysed retrospectively the 2011
data collected prospectively in France from a sample of
600,000 people representative (1/97th) of the French pop-
ulation. All prescribed drugs reimbursed by the French
national health insurance were recorded. Due to the reim-
bursement procedure the unit of analysis was the trimester.
The drugs were coded using the Anatomical Therapeutic
Chemical (ATC) Classification System.
Results Data from 580,989 patients were analysed
(133,411 (23.0 %) aged C60 years, 32,314 (5.6 %)
C80 years). The percentage of patients who used medica-
tion increased from 55.9 % for patients in their fourth
decade to 88.6 % for patients in their eighth decade,
remained stable till 90 years of age and decreased to 26.3 %
in centenarians. The median number of drugs prescribed
was five (IQR: 3–8) in those aged under 80 years and ten
(IQR: 7–14) in those aged over 80 years. Cardiovascular
drugs were the most used, by 70.9, 78.1, and 69.6 % of
patients aged 70–79, 80–89, and 90–99 years, respectively.
Analgesics, non-steroidal anti-inflammatory drugs, and
antibiotics were prescribed in almost half of the patients.
Conclusion Polypharmacy is common among the elderly
in France. Although this may be explained by the multiple
co-morbidities, our results suggest an overuse of drugs for
which the risk–benefit ratio is unknown in these age ranges.
Consequently, numerous elderly patients are exposed to
iatrogenic risks without the certainty of therapeutic
benefits.
Key Points
The percentage of medication users in France
increases with age, with almost 90 % of
octogenarians receiving drug therapy.
The number of drugs used also increases with age,
with patients over the age of 80 years receiving a
median of ten drugs.
This elderly population may be exposed to a high
risk of adverse drug reactions resulting from
polypharmacy.
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1 Introduction
According to the Organisation for Economic Co-operation
and Development, France had one of the highest pharma-
ceutical expenditures in the world in 2001 [1], which has
risen more than 50 % in the past decade [2], the elderly
being the greatest consumers [3]. State of health is the
main determinant of the use of pharmaceuticals among the
elderly and multiple illnesses logically lead to polyphar-
macy, defined as the use of multiple medications and/or
more medications than are clinically indicated [4–6] and to
increased drug use as health declines [7].
We examined the state of drug use among the elderly in
France and how it has changed in recent years. The most
recent data on elderly French people living at home were
published in 2000 by the Institut de Recherche et Docu-
mentation en Economie de la Sante´ (IRDES; Institute for
Research and Information in Health Economics). Over the
last decade, the French population has increased and with it
the consumption of drugs [8]. The availability of drugs has
also changed as some of them have been withdrawn or
delisted, and new drugs have became available on the mar-
ket. Lastly, guidelines for good geriatric clinical practice
have been published (e.g., [9–11]). By updating the data on
drug use by the elderly and comparing them with the most
recent published data, the aim of this study was to provide
information for the authorities involved in elderly care in
order to adapt the future health strategies appropriately.
2 Methods
2.1 Source Data, Population and Experimental Plan
We retrospectively analysed the EGB sample (Echantillon
Ge´ne´raliste deBe´ne´ficiaires), which is representative of French
health insurance beneficiaries, data on whom are collected
prospectively by the public health insurance authority (Assur-
ance Maladie). The EGB is a representative and anonymous
sample of beneficiaries of the three main French health insur-
ance schemes, which ensures approximately 86 % represen-
tativity of the French population [12, 13]. It results from a
1/97th sampling of beneficiaries, whether or not they have been
reimbursed for medical expenses (drugs included). It currently
includes nearly 670,000 people. This database includes
sociodemographic information on beneficiaries plus data on
reimbursement of their medical expenses. The population liv-
ing in nursing homes is excluded.
All EGB cohort members present throughout 2011 were
selected for the study. They were considered medical-care
consumers if they had been reimbursed for the purchase of
prescribed drugs at least once in the year.
2.2 Classification of Drugs
All drugs purchased during 2011 were included. In the
EGB cohort, reimbursed drugs were coded using the
Anatomical Therapeutic Chemical (ATC) Classification
System, which divides drugs into different groups accord-
ing to the organ or system on which they act and/or their
therapeutic and chemical characteristics. In France nearly
3,000 active substances are included in the composition of
medicinal products. We therefore decided to divide them
into 74 clinically relevant classes, starting from the ATC
sections and highlighting some drugs or family of drugs.
This methodological choice was made by a working group
comprising a clinician (OSJ), two pharmacists (JFH and
BS) and a statistician (EL). We made a consensus decision
when there were differing views. For example, we divided
analgesics into three distinct classes: paracetamol, opioid
drugs and other analgesics, or we selected the ATC family
‘cardiovascular system’ but chose to highlight statins or
diuretics in addition.
These 74 classes were then divided into ten large classes
so as to summarise the results in a clinically meaningful
manner from a geriatric viewpoint (cardiovascular and
related drugs, drugs for degenerative diseases, vaccines and
antibiotics, psychoactive drugs, diabetes drugs, anti-ulcer
agents, nonsteroidal anti-inflammatory drugs (NSAIDs)
and drugs for rheumatological diseases and the muscu-
loskeletal system, analgesics, drugs for the respiratory
system, drugs for thyroid disorders). This first division in
74 classes was made to have more precise data about
interesting medicines or drug families (see supplementary
material). It would have been impossible to get a clear and
clinically significant synthesis if we had kept these 74
classes, so they were clustered in ten large classes that the
multidisciplinary group deemed to be clinically interesting
from a geriatric viewpoint. That is why, for example,
NSAIDs are grouped separately, because of the serious side
effects they produce, particularly in the elderly. Drugs fit-
ting none of these categories were classed as ‘Other’.
2.3 Qualitative Analyses
The population was analysed in 10-year age ranges and we
focused on people aged 65 years and over. The percentage
of drug users and the number of drugs reimbursed were
calculated for 3-month periods to take account of medi-
cation that can be prescribed for 3 months. A sensitivity
analysis comparing these two results for the four quarters
of 2011 revealed stable use during the year, except for
vaccines, use of which was seasonal because of the influ-
enza immunization programme, and antibiotics, due to the
greater frequency of respiratory problems during winter. It
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was decided to present the results for the fourth quarter of
the year.
The number of drugs corresponded to the number of
different active substances reimbursed by the French health
insurance system. Thus, a prescription for two identical
drugs or for different dosages of the same drug was only
taken into account once for a given cohort member. Con-
versely, a combination therapy was considered as including
two distinct drugs. Only the drug users were considered in
the analysis of the number of drugs.
3 Results
3.1 Characteristics of the Population
In 2011, 594,317 beneficiaries were covered by at least one
of the three main insurance schemes included in the EGB
cohort. Of them, 1.5 % (9,039) were lost to follow-up
(switched to another health insurance scheme) and 0.7 %
(4,289) died during that year. Drug use was analysed in
580,989 people (50.7 % women; mean age
40.1 ± 23.7 years). Of cohort members, 16.9 % (98,052)
were over 65 years of age, 5.6 % (32,314) were over
80 years of age and 541 were centenarians.
3.2 Overall Active Drugs
The percentage of cohort members who used medicinal
products at least once in the year (Fig. 1) varied according
to age: from 10 to 80 years, it rose linearly from 51.5 to
88.6 %, then levelled off, and declined sharply to 26.3 %
among centenarians. The greatest use of medicinal prod-
ucts was seen among the 70- to 89-year-olds.
As with the percentage of drug users, the number of active
substances reimbursed increased with age (Fig. 1), from 3.2
drugs at 10–19 years to 9.2 drugs between 80 and 99 years of
age. Only 14 % of drug users aged 65 years or more were
reimbursed for fewer than four drugs for the 3-month period
and over 25 % of them used more than 12 different drugs.
3.3 Drug Use by Class
In people aged 65 years and over, 21 % of drugs reim-
bursed were for cardiovascular conditions (Fig. 2). Car-
diovascular drugs were used the most, by 70.9, 78.1 and
69.6 % of patients aged 70–79, 80–89 and 90–99 years,
respectively. Analgesics were used by 36–51 % of elderly
drug users, depending on age class. Vaccines and antibi-
otics were also widely used (32–52 % of drug users). From
11 to 45 % of the elderly used NSAIDs or drugs for
rheumatological and bone diseases, which reflects the
prevalence of musculoskeletal disorders (e.g. osteoarthritis,
osteoporosis) in older people. Psychoactive drugs were
used by 14 % of centenarians and 43 % of nonagenarians.
Anti-ulcer drugs, mostly proton pump inhibitors, were used
by 26 % of the elderly (10 % of centenarians and 32 % of
octogenarians).
3.4 Comparison with 2000 Data
Comparing our 2011 findings (Table 1) with data from the
2000 CREDES/IRDES health and social protection survey
(ESPS), it was found that analgesics, notably paracetamol,
remained in first place among the drugs most used by the
elderly. The 2000 CREDES/IRDES results, presented in
terms of brand drugs, placed Di-Antalvic (paracetamol plus
dextropropoxyphene), Doliprane, Dafalgan and Efferalgan
(paracetamol alone) in first, third, fifth and sixth positions,
respectively. Ten years on, paracetamol was still in first
place. Dextropropoxyphene, the major ingredient of Di-
Antalvic and Di-Algirex (18th place in 2000), was
Fig. 1 Percentage of cohort
members (dotted line) who
bought a drug and the number of
drugs (solid line) bought
(Echantillon Ge´ne´raliste de
Be´ne´ficiaires [13], fourth
quarter of 2011), according to
age
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withdrawn in 2009 and tramadol climbed to 15th place.
Twelve drugs, delisted or withdrawn, had disappeared from
the new classification.
4 Discussion
Our study shows that the percentage of drug use in the
EGB cohort increased from age 30 to age 65 years, peaked
at 90 % among octogenarians, and then declined, with a
sharp drop among centenarians. The curve of percentage
use was superimposable on the number of drugs reim-
bursed per person over the year, which increased from 3.2
drugs from 10–19 years of age to 9.2 drugs in octogenar-
ians and nonagenarians before decreasing to 7.9 drugs
among centenarians. The three large classes of most pre-
scribed drugs in those aged 65 years or over were
cardiovascular (64 % of drug users), analgesics (42 %) and
vaccines and antibiotics (42 %). Psychoactive drugs were
also widely used (31 %).
Quantitatively, our findings are similar to those published
10 years ago. The disappearance of some drugs from the
2011 classification is explained by the fact that the French
national health authority (Haute Autorite´ de Sante´) delisted
certain drugs, the therapeutic benefit of which was deemed
insufficient [14, 15]. The health authority also followed the
recommendations of the European Medicines Agency in
2009 on the progressive discussions withdrawal in Europe of
certain drugs that carry risks in the event of overdosage [16].
Cardiovascular drugs such as platelet inhibitors, diuret-
ics, agents acting on the renin-angiotensin system, beta-
blockers and statins were more common in the 2011 clas-
sification, with 17 of the 30 most used drugs, compared
with ten in 2000. This could be explained by the spread of
Fig. 2 Proportion of consumers
by age range and drug class
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recommendations concerning care of cardiovascular dis-
eases [17]. The widespread use of the influenza vaccine is
due to the methodological choice to consider the fourth
quarter of the year, during which the influenza immunisa-
tion programme takes place. This frequent use of influenza
vaccines shows that the elderly population is now highly
vaccinated, in line with the recommendations of the French
Public Health Council (Haut Conseil de la Sante´ Publique).
Proton pump inhibitors are still widely used.
The efficacy of the drugs used in 2011 has been validated
by the health authorities according to strict criteria, which
was not the case in 2000 when some marketed drugs were of
uncertain efficacy. However, this recognised efficacy is
based on studies including few if any very elderly subjects,
so there is some doubt regarding drug efficacy and risk-
benefit ratio in such patients. However, studies with popu-
lation-based cohorts of patients are published and will out-
line tolerance and treatment efficacy (e.g. [18]).
The literature shows that in France those aged 65 years or
over in 2000 used on average three to five different drugs a day,
with those aged 80 years or over using 4.4 [19], as reported in
other studies [20, 21]. The updated data from our study, the
methodology of which differed as it was not a survey, highlight
a substantial increase over the last 10 years. This is a limitation
of our study. In 2011, 70- to 79-year-olds used on average
between six and seven different drugs, and those aged over 80
years used more than eight. The number of active substances
used by the elderly has therefore virtually doubled in the last
Table 1 Comparison of the
30most sold drugs among
thoseaged over 65 years: 2000
vs.2011




1 # Di-Antalvic (dextropropoxyphene, paracetamol) 1 Paracetamol
2 Karde´gic (acetylsalicylic acid) 2 Acetylsalicylic acid
3 Doliprane (paracetamol) 3 Hydrochlorothiazide
4 # Vastarel (trimetazidine) 4 Sodium levothyroxin
5 Dafalgan (paracetamol) 5 Furosemide
6 # Efferalgan (paracetamol) 6 Influenza vaccine
7 # Tanakan (ginkgo biloba extract) 7 Metformin
8 # Endote´lon (grapeseed extract) 8 Bisoprolol
9 # Fonzylane (buflomedil) 9 Atorvastatin
10 # Gaviscon (sodium alginate) 10 Colecalciferol
11 Stilnox (zolpidem tartrate) 11 Clopidogrel
12 Corvasal (molsidomine) 12 Diclofenac
13 Lasilix (furosemide) 13 Omeprazole
14 Amlor (amlodipine) 14 Amlodipine
15 # Daflon (flavonoı¨c) 15 Tramadol
16 Aspe´gic (acetylsalicylic acid) 16 Simvastatin
17 Mopral (omeprazole) 17 Rosuvastatin
18 # Dialgirex (dextropropoxyphene, paracetamol) 18 Calcium in combination
19 Zocor (simvastatin) 19 Perindopril
20 Previscan (fluendione) 20 Allopurinol
21 Zyloric (allopurinol) 21 Pravastatin
22 # Praxile`ne (naftudrofuryl) 22 Influenza antigen vaccine
23 # Veinamitol (troxerutine) 23 Valsartan
24 Diamicron (glyclazide) 24 Vitamin K antagonist
25 Sotalex (sotalol) 25 Irbesartan
26 Cozaar (losartan) 26 Pantoprazole
27 Sectral (acebutolol) 27 Lercanidipine
28 # Piascle´dine (soybean extract) 28 Fenofibrate
29 Lipanthyl (fenofibrate) 29 Esomeprazole
30 Te´mesta (lorazepam) 30 Candesartan
# Withdrawn or delisted
CREDES = Centre de Recherche d’E´tude et de Documentation en E´conomie de la Sante´, DCI =
De´nomination Commune Internationale, EGB = Echantillon Generaliste de Beneficiaires, EsPs = IRDES
health and social protection survey, IRDES = institute for research and information in health economics
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10 years. This rise in drug use with age, characterised 20 years
ago as ‘relatively recent’ [22], has become more pronounced
over the last decade.
Studies from other countries report similar findings. In
Sweden in 2011, octogenarians used 5.3 drugs per person,
nonagenarians 5.7, and centenarians 5.1 [23], showing a
reduction in the very elderly. In a 2010 Polish study [24],
12 % of centenarians used at least one drug, not far from
the 20 % of French centenarians. However, the average
number of prescribed drugs in this population in Poland
was 1.9 (±2.2) as it reached seven on average in France.
The first results of a comparative study of drug sales in seven
European countries between 2000 and 2011 [25] show that
France, once the country that consumed the most anti-ulcer
drugs, antibiotics, antidepressants, anxiolytics, drugs for
asthma, hypertension and diabetes, and lipid-lowering drugs, is
now around the European average (except for antibiotics and
anxiolytics, where France is still the leading consumer). This
convergence between countries from 2000 to 2011 is due to the
fact that over this period the countrieswith the generally highest
growth in drug use were those whose sales levels in 2000 were
the lowest (UK, Germany and Italy). The reasons for this
increased use in Europe have not been analysed, but national
public health programmes play a part [26].
In our study, the observed tendency to decreased drug
use in the very elderly is paradoxical and hard to explain.
One hypothesis is that the number of people with multiple
morbidities decreases as the population ages: the sickest
old people die and the survivors are relatively healthier and
take fewer drugs. Another hypothesis is that an increase in
iatrogenic complications results in the death of those
patients taking the most drugs. Lastly, it could be that the
oldest and therefore sickest patients, who are the greatest
users of medicinal products, are institutionalised and so
excluded from the sample analysed.
The EGB cohort is representative of the population
covered by the three main French health insurance systems
and therefore does not include those on minority or sup-
plementary insurance schemes. In addition, nursing home
patients are excluded. This can easily explain the decrease
in drug use above 95 years of age, as more than 50 % of
those aged over 95 years are institutionalised. Moreover,
neither self-medication nor the taking of prescribed drugs
that are not reimbursed can be measured. Conversely, the
fact that a medication is purchased and reimbursed does not
necessarily mean that it is taken by the patient [27].
5 Conclusion
Our study shows that drug use by the elderly in France has
evolved over the last 10 years. Already among the highest
in Europe and the world, it shows no sign of abating,
whereas life expectancy in good health is levelling off. As
the number of sick people increases, so too does the need
for medication. This polypharmacy, which is justified by
the large number of symptoms and diseases affecting the
elderly, raises the problem of adverse drug reactions,
complex and unpredictable interactions, and the adaptation
of clinical recommendations to geriatric patients. The
elderly are particularly exposed to iatrogenic effects, most
of which involve cardiovascular drugs and psychoactive
drugs. Our study also shows that the drug classes most used
are influenced by delisting and by public health policy
recommendations. The results of this study were commu-
nicated to the French Health Ministry in April 2015.
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